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(54) CHIP FOR INSPECTING WATER-BASED LIQUID 

(57)Abstract 

PURPOSE: To properly move a liquid to be inspected and to reduce the amount of liquid to be sampled and 
inspected by providing a liquid inflow path for injecting water—based liquid from a liquid injection port by 
capillary phenomenon and a measuring part and forming one portion of the inner surface of the liquid inflow 
path with a material for satisfying a specific contact angle with pure water. 

CONSTITUTION: Each kind of resin universal macromolecular material such as polyethylene telephtharate and 
polypropyrene are used as a water-leakage material for the inner surface of a liquid inflow path. The shape of 
the section in width direction of the liquid inflow path is not limited, namely for example, circular and 
rectangular. The section should be in a size to enable a water-based liquid to saponify capillary phenomenon. 
In a chip T for testing, for example, film-shaped base 4a and 4b obtained by saponification of cellulose acetate 
are provided up and down, for example a double-sided tape with polyethylene telephtharate as a base is 
included as a spacer as a material for satisfying a contact angle (£0.8 with pure water at the edge part in 
width direction between these bases 4a and 4b, thus forming a liquid injection port 1 and a liquid inflow path 2. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[JP,08- 145980 ,A] 
[Claim(s)] 

[Claim 1] The aquosity liquid checking chip which consists of ingredients with which it 
has the liquid inflow way and test section which can pour in an aquosity liquid in 
capillarity, and this a part of liquid inflow way inside [ at least ] is satisfied of formula 
costheta>=0.8 (however, theta shows a contact angle with pure water) from a liquid 
inlet. 

[Claim 2] The aquosity liquid checking chip according to claim 1 whose sum total of the 
capacity of a liquid inflow way and a test section is below 20microl. 

[Claim 3] 40% or more of a liquid inflow way inside is a formula. Aquosity liquid 
checking chip according to claim 1 or 2 which consists of ingredients with which are 
satisfied of costheta>=0.8 (however, theta shows a contact angle with pure water). 
[Claim 4] An aquosity liquid checking chip given in any of claims 1-3 whose aquosity 
liquids are blood they are. 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the aquosity liquid checking chip 
which can make little the sample liquid which can make migratory [ of this sample 
liquid ] good, and extracts it in detail about the checking chip of aquosity liquids, such 
as blood, without adding an impurity in sample liquid. 
[0002] 

[Description of the Prior Art] For example, there are some which extract a liquid using 
capillarity as an instrument used for inspection of aquosity liquids, such as 



physiological liquids (blood, body fluid, etc.)- Drawing 1 is the ** type strabism sectional 
view of the chip for blood tests which is an example of such an instrument. Blood is 
inhaled by capillarity from an inlet 1 and the chip T for blood tests shown in this 
drawing reaches a test section 3 through the inflow way 2, and it is constituted so that 
the checking reagent 31 according to the inspection purpose may be contacted by this 
test section 3. 

[0003] In order that blood may solidify blood within a capillary tube when moving the 
inside of a capillary tube, and extraction of blood may prevent difficulty or becoming 
impossible as mentioned above, it is requested that blood can move promptly within a 
capillary tube. 

[0004] Then, strengthening capillarity more using increasing migratory [ of the blood 
within a capillary tube ] (referring to ****** No. 500196 [ 62 to ] official report), 
absorbent cotton, or gauze etc. is proposed by adding a polypropylene glycol and 
reducing the surface tension in a capillary tube into blood. 
[0005] 

[Problem(s) to be Solved by the Invention] However, in the former approach, in order to 
add a polypropylene glycol in blood, this may serve as an impurity, fault may arise for a 
reaction with inspection medicine, and there is a problem that the inspection medicine 
used for avoiding this is restricted. 

[0006] On the other hand, although little direction of the amount of the blood extracted 
to checking is desirable, in order to use absorbent cotton and gauze in the latter 
approach, it is necessary to enlarge the volume of an inflow way or a test section, and 
there is a problem that the output of blood increases as a result. 

[0007] The purpose of this invention is to offer the aquosity liquid checking chip which 
can make little the sample liquid which can make migratory [ of this sample liquid ] 
good, and extracts it, without solving the above problems and adding an impurity in 
sample liquid. 
[0008] 

[Means for Solving the Problem] When this invention person etc. repeated examination 
paying attention to the quality of the material which constitutes the inflow way inside 
section of a chip, he came to complete the following this inventions. Namely, the 
aquosity liquid checking chip of this invention has the liquid inflow way and test section 
which can pour in an aquosity liquid in capillarity, and this a part of liquid inflow way 
inside [ at least ] is a formula. It consists of ingredients with which are satisfied of 
costheta>=0.8 (however, theta shows a contact angle with pure water). [ liquid inlet ] In 
addition, in this invention, as shown in the sectional view of drawing 2 , when the 



contact angle theta with pure water trickles pure water and forms a drop under a 20 
degree-Cx65%RH ambient atmosphere on the sample prepared in the shape of a sheet, 
let it be the include angle formed between the flat surfaces and samples which touch 
this drop in the periphery section. 
[0009] 

[Function] In capillarity, in order to make into size the force which draws a liquid in 
tubing, it is desirable to make good wettability to the liquid of this tubing inside. 
Ingredient which constitutes the inside of tubing here costheta (however, theta shows a 
contact angle with pure water) can become the parameter which shows the wettability 
of the part concerned. Therefore, the force which draws a liquid in tubing is an 
ingredient which constitutes the inside of tubing. It is thought that it is proportional to 
costheta. It is made for this invention to raise migratory [ of sample liquid ] by this 
using the ingredient with which costheta has magnitude beyond a specific value as the 
quality of the material which constitutes the inflow way inside section of a chip. 
[0010] It is a formula as the quality of the material which constitutes the inflow way 
inside section in this invention. costheta>=0.8 and the ingredient (it is also hereafter 
called a wettability ingredient) with which are preferably satisfied of 1.0 >= 
costheta>=0.9 (however, theta shows a contact angle with pure water) are used. The 
quality of the material of the inflow way inside section is a formula. If costheta>=0.8 are 
satisfied, as described above, the wettability of this inflow way inside section will 
become good, and migratory [ of sample liquid ] will improve. 

[0011] Specifically as the above-mentioned wettability ingredient, the high molecular 
compound which has 0.4 or more hydroxyl groups preferably in the thing in which 
silicon oxide (SiOX;, however l<=x<=2) was formed on the front face, and the repeat 
unit of a macromolecule, the high molecular compound which has 0.4 or more carboxyl 
groups preferably in the repeat unit of a macromolecule, the high molecular compound 
which has a total of 0.4 or more hydroxyl groups and carboxyl groups preferably in the 
repeat unit of a macromolecule are illustrated. Among these high molecular compounds, 
as a hydroxyl-group content high molecular compound, cellulosics which saponified 
cellulose acetate, such as a thing and cellophane, polyvinyl alcohol (PVA is called 
hereafter), or its derivative is illustrated, and what consists of polyacrylic acid, 
polymethacrylic acid, or these derivatives is illustrated as a carboxyl group content high 
molecular compound. 

[0012] Although at least the part consists of above-mentioned wettability ingredients, 
the above-mentioned liquid inflow way inside has the desirable thing of this inflow way 
inside which consists of above-mentioned wettability ingredients 45% or more of 



preferably 40% or more so that migratory [ of sample liquid ] may fully improve. 
[0013] Furthermore, although, as for the above-mentioned liquid inflow way, parts other 
than the internal surface may also consist of above-mentioned wettability ingredients, 
only the internal surface may consist of above-mentioned wettability ingredients (for 
example, surface part with a thickness of about 0.02 micrometers or more). In the case 
of the latter, there is especially no limit as an ingredient which constitutes parts other 
than an internal surface, for example, general-purpose polymeric materials, such as 
various resin, such as polyethylene terephthalate (PET is called hereafter), 
polyethylenenaphthalate, polypropylene (PP is called hereafter), polyethylene, a 
polyvinyl chloride, a polyvinylidene chloride, nylon, polystyrene, ABS plastics, and a 
polycarbonate, can be used. Moreover, you may make it cover a liquid inflow way 
internal surface with the film or sheet which consists of the above-mentioned 
wettability ingredient in this case. 5-500 micrometers of things preferably set to about 
20-300 micrometers are usually suitable for the thickness of this film or a sheet so that 
that wettability and mechanical strength may become enough. 

[0014] It is not limited especially as a configuration of the crosswise cross section of the 
above-mentioned liquid inflow way, but extensive configurations, such as the shape of 
the shape of the shape of the shape of the shape of a circle and an ellipse and a triangle 
and a rectangle and a polygon, are possible. Moreover, in the case of the liquid inflow 
way which has the thing of extent an aquosity liquid can indicate capillarity to be, i.e., 
the cross-section configuration of the shape for example, of a circle, the magnitude of the 
cross section of the above-mentioned liquid inflow way is 2 the cross section of 2mm. 
Although what is necessary is [ following ] just extent, in order to strengthen capillarity 
more, it is 2 1mm. Considering as extent below is still more desirable. However, as for 
the cross section of this liquid inflow way, it is desirable to have the above magnitude to 
some extent so that blinding etc. may not arise by the solid-state component in this 
liquid depending on the class of sample liquid. For example, in the case of the liquid 
inflow way which the cross section of the above-mentioned liquid inflow way needs to 
consider as the magnitude which a corpuscle may pass at least in order to prevent the 
blinding by the corpuscle etc., when sample liquid is blood, for example, has a circle-like 
cross-section configuration, it is 5x10 to 5 mm2. It is 3x10 to 4 mm2 preferably above. 
Considering as the cross section of extent above is appropriate. In addition, in the case 
of the liquid inflow way which has a rectangle-like cross-section configuration, it is . 
desirable for spacing of the side where a lot counters at least in this cross section to be 
about 2-4mm preferably about l-5mm. 

[0015] In this invention, if used as usual chips for blood tests, such as what is shown, for 



example in drawing 1 , etc. as structures, such as the above-mentioned liquid inflow way, 
a liquid inlet, and a test section, all are applicable. 

[0016] In addition, in this invention, since it has not said that absorbent cotton and 
gauze are used, capacity of a liquid inflow way and a test section can be made small, and, 
thereby, the output of sample liquid, such as blood, can be made little. As for the 
capacity of this liquid inflow way and a test section, it is desirable to carry out to below 
7microl still more preferably below lOmicrol preferably below 20microl in total. 
However, it is desirable to carry out preferably the sum total of the capacity of the 
above-mentioned liquid inflow way and a test section to more than 0.2microl more than 
O.OSmicrol, since the above amount of sample liquid is required to some extent for 
making analysis sensibility good. 

[0017] Besides inspection of blood, especially if the applications of the aquosity liquid 
checking chip of this invention are inspection of an aquosity liquid, such as inspection of 
other physiological liquids (for example, urine etc.), and inspection of the sugar content 
of fruits, they will not be limited, but this invention is especially useful when this 
aquosity liquid is blood. As described above, when an aquosity liquid is blood, there is a 
problem of the coagulation of the blood within a capillary tube, and it is required that 
especially migratory [ of blood ] should be good since blood has the inclination for the 
rate which viscosity is high as compared with other aquosity liquids (for example, the 
above-mentioned urine, fruit juice, etc.), and is absorbed by the chip by capillarity to 
become slow. Therefore, the aquosity liquid checking chip of this invention is especially 
used suitably as a chip for blood tests. 
[0018] 

[Example] Hereafter, an example is shown and this invention is explained more 
concretely. In addition, this invention is not limited to these examples from the first. 
[0019] Film-like base material (costheta=0.94) 4a which consists of what saponified 
cellulose acetate as shown in example 1 drawing 3 , Allotted 4b up and down, the 
double-sided tape which uses PET as a base material at the crosswise edge section 
between these base materials 4a and 4b was made to intervene as a spacer 5, and the 
chip T for a trial which has a liquid inlet 1 and the liquid inflow way 2 ((width-of-face w) 
2mm and height (h)O.lmm) was produced. In addition, film-like base materials 4a and 
4b costheta computed whenever [ with pure water / contact angle ] as theta. 
[0020] In the example 2 above-mentioned example 1, the chip T for a trial was similarly 
produced except [ all ] changing one side of the film-like base materials 4a and 4b to 
what consists of a PET (costheta=0.41). 

[0021] In the example 3 above-mentioned example 1, the chip T for a trial was similarly 



produced except [ all ] changing to what vapor-deposited SiOX (however, l<=x<=2) so 
that it might become 0.1 micrometers in thickness on the surface of PET (field used as 
inflow way 2 inside) about the up-and-down film-like base materials 4a and 4b 
(costheta=1.0). 

[0022] It sets in the example 4 above-mentioned example 3, and is SiOX about one side 
of the film-like base materials 4a and 4b. The chip T for a trial was similarly produced 
except [ all ] changing to what consists of a PET which is not vapor- deposited 
(costheta=0.41). 

[0023] In the example 5 above-mentioned example 1, the chip T for a trial was similarly 
produced except [ all ] setting size of a liquid inlet 1 and the liquid inflow way 2 to 
(width-of-face w) 4mm and height (h)0.2mm. 

[0024] It is SiOX so that it may become 0.1 micrometers in thickness in the example 6 
above-mentioned example 5 on the surface of PET (field used as inflow way 2 inside) 
about the up-and-down film-like base materials 4a and 4b. The chip T for a trial was 
similarly produced except [ all ] changing to what was vapor-deposited (costheta=1.0). 
[0025] In the example 7 above-mentioned example 1, the chip T for a trial was similarly 
produced except [ all ] changing to what applied PVA so that it might become 10 
micrometers in thickness on the surface of PET (field used as inflow way 2 inside) about 
the up-and-down film-like base materials 4a and 4b (costheta=0.81). 
[0026] In the example 8 above-mentioned example 7, the chip T for a trial was similarly 
produced except [ all ] changing one side of the film-like base materials 4a and 4b to 
what consists of a PET which does not apply PVA (costheta=0.41). 

[0027] In the example 9 above-mentioned example 5, the chip T for a trial was similarly 
produced except [ all ] changing to what applied PVA so that it might become 10 
micrometers in thickness on the surface of PET (field used as inflow way 2 inside) about 
the up-and-down film-like base materials 4a and 4b (costheta=0.81). 
[0028] In the example of comparison 1 above-mentioned example 1, the chip T for a trial 
was similarly produced except [ all ] changing the up-and-down film-like base materials 
4a and 4b to what consists of a PET (costheta=0.41). 

[0029] In the example of comparison 2 above-mentioned example 5, the chip T for a trial 
was similarly produced except [ all ] changing the up-and-down film-like base materials 
4a and 4b to what consists of a PET (costheta=0.41). 

[0030] In the example of comparison 3 above-mentioned example 1, the chip T for a trial 
was similarly produced except [ all ] changing the up-and-down film-like base materials 
4a and 4b to what consists of PP (costheta=0.28). 

[0031] In the example of comparison 4 above-mentioned example 5, the chip T for a trial 



was similarly produced except [ all ] changing the up-and-down film-like base materials 
4a and 4b to what consists of PP (costheta=0.28). 

[0032] (Evaluation trial of the chip for a trial) When the penetration nature of a liquid 
was investigated by the following approaches about each of the chip T for a trial 
produced in the above-mentioned example and the example of a comparison, the result 
shown in Table 1 was obtained. That is, after contacting one edge (inlet 1) of the chip T 
for a trial at right angles to the front face of about 50micro of 20-degree C pure water 1 
and holding the chip T for a trial for 30 seconds in this condition, pure water measured 
the distance which advanced into the inflow way 2. 
[0033] 
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[0034] 

[Effect of the Invention] As explained in full detail above, since the ingredient with 
which costheta (however, theta shows a contact angle with pure water) has magnitude 
beyond a specific value as the quality of the material which constitutes the inflow way 
inside section of a chip is used for this invention, its wettability to the liquid of this 



inflow way inside section is good, and, as a result, migratory [ its / of sample liquid ] is 
improving. ■<>, 
[0035] Therefore, in order to be able to make migratory [ of sample liquid ] good and to 
use neither absorbent cotton nor gauze by this invention, without adding impurities, 
such as a polypropylene glycol, in sample liquid, the aquosity liquid checking chip which 
can make sample liquid little is obtained. 



[Brief Description of the Drawings] 

[Drawing 1] It is the ** type strabism sectional view showing an example of an aquosity 
liquid checking chip. 

[Drawing 2] It is the type section Fig. showing the measuring method of a contact angle 
with pure water. 

[Drawing 3] It is the ** type perspective view of the chip for a trial produced in the 
example. 



